
Contents 

Introduction 1 

I Use of the Scattering Solution 

1. The Direct Scattering Problem 8 
1.1 The Scattering Solution 8 
1.2 Exceptional Points 11 
1.3 Completeness 16 
1.4 Asymptotics for Large \k\ 17 
1.5 Scattering Amplitude and S Matrix 19 
1.6 Angular Momentum Projections 29 
1.7 Proofs 31 
1.8 Notes 43 

2. The Inverse Problem 44 
2.1 Introduction and Uniqueness 44 
2.2 A First Approach 45 
2.3 The Riemann-Hilbert Problem 47 

2.3.1 No Bound States 47 
2.3.2 Bound States 53 

2.4 The x-dependence 57 
2.4.1 Proofs 63 

2.5 Variational Principles 66 
2.6 The Jost Function 69 

2.6.1 The Reduction Method 73 
2.6.2 Solution Procedure 74 
2.6.3 Angular Momentum Projections 77 
2.6.4 Proofs 79 

2.7 Perturbations and Stability 81 
2.8 A Representation of  the Potential 84 
2.9 Miscellaneous Methods 86 
2.10 Notes 87 

http://d-nb.info/891418318

http://d-nb.info/891418318


X Contents 

II Use of the Regular and Standing-Wave Solutions 

3. The Regular Solution 90 
3.1 How to Define a Regular Solution 90 
3.2 Properties of  the Regular Solution 91 

3.2.1 Proof of  Lemma 3.2.3 96 
3.3 Completeness 98 
3.4 Notes 99 

4. The Inverse Problem 100 
4.1 Generalized Gel'fand-Levitan Equations 100 
4.2 An Example 106 
4.3 Reduction to Central Potentials 108 
4.4 Notes 109 

5. Standing-Wave Solutions 110 
5.1 The K-matrix 110 
5.2 The 5-method 113 
5.3 The Inverse Problem 114 
5.4 Notes 116 

III Use of the Faddeev Solution 

6. Faddeev's Solution 118 
6.1 The Green's Function 118 
6.2 The Integral Equation 121 

6.2.1 Proofs 124 
6.3 Exceptional Points 130 
6.4 Large-r Asymptotics and Scattering 132 
6.5 Notes 137 

7. The Inverse Problem 138 
7.1 The Scattering Amplitude as Input 138 
7.2 A Gel'fand-Levitan Procedure 140 

7.2.1 Completeness 142 
7.2.2 The Povzner-Levitan Kernel 144 
7.2.3 The Gel'fand-Levitan-Faddeev Equation 145 
7.2.4 Proofs 150 

7.3 A Marchenko Procedure 153 
7.4 The 3-approach 155 
7.5 Notes 158 

References 159 

Index of Symbols 165 

Subject Index 167 


